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SECTION I é 
SUMMARY 


Bendix Aviation Corporation, Pacific Division Development Laboratories 
participated in two of a series of atcmic tests conducted at the Nevada Proving 
Grounds during April and May of 1953. 


Thirty-four airborne veiemetering canisters were modified for the test. 
Three trailers equinped with telemetering receiving stations and one general 
purpose t»siicr esuctituted tne ground installations. The canisters ana re~ 
ceiving stations used in the tests were fabricated by Bendix Pacific Divisicn 
under a fromer contract with the Air Force Cambridge Research Center and were 
supplied for use on contract AF 19(604)-405 as Government Furmiished Equipment, 


During both the Upshot No. test ard the Knothole No. ] test, canisters 
were deployed in predetermined arvay patterns from two B~29 aircraft to obtain 
measurenents of free 2ixr shock wave overpressivs from air blasts. Fourteen 


canisters comprised the Upshot Ne. 4 array and twenty canisters made up the 
Knothole No. 1 array. 


Satisfectory tslemetering signsis and scverpressure measurements were re~ 
ceived from all canisters. In addition pressure altitude data were continuously 
reccrded from all canisters from deployment to impact. The parachute tims de- 
lay and opening *#;stem operated successfully con all canisters. 


The canister control equipment, located in the after compartment of each 
B-29 aircraft, and the intervaliomeiers used to time canister release from ths 
aircraft operrted prope:ly on hoth tastso 


Ths tele -ctering receiving stations operated without any noticeable male 
functioning. 


The teiemetering phase cf operations Upshot No. }: and Xnethole No. i was 
considered succeasful since ail objectives were apparently raslized. 
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SECTICN If 
TEST PLANS 


ie General 


Under Contract No. AF 19{5G))~605 with Air Force Cambridge Reasarch Center, 
Project 1.3 originally was planned to consist of participation in one of a series 
of atomic tests, Xnothole No. 1, which was ecneduled for 1 March 1953 at French= 
man's Flat, Nevada Proving Grounds. The objective of the 1.3 Project wis to ob= 
tain messurements of the direct and the reflected blast wave overpressaurés in 
free air at points of varying distance from the origin of an atemic explosion 
detonated above the surface of the earth, 


During the latter part of December 1952, participation in an additional 
teat, tipshot Ne. 1, was included in the Project 1.3 requirements. Test dates 
were later revised with the result that Upshot No. 4 was rescheduled for 6 April 
1953 and Knothole No. 1 was rescheduled for 7 May 1953. 


20 Canisters 

Fourzs)en telemetering caniatere were to be dsployed on Upshot No. & test in 
a herisontel array such that the canisters would be at various distances from ‘the 
blast and aprroxinately 15,0% feet atove mean sea level at shock wave arrival 
time. ‘the canisters were to be dsployed from two B29 sircraft, and were to be 
suspended within the blast field by meare of parachutes. It was originally plamed 
that fourteen canisters were also to be deployed on Knethoie No. 1. However, early 
in February it was dacided to deploy twenty canisters on Xnothcle No. 1 in two 
horizontal arrays of ten canisters each. Canisters in array positions one through 


feet above mean sea level .% dlast weve arrival time, and canisters in array po=- 
sitdions aleven through tronty wers to te al approximately 6,190 fest above mean 
sea level. 


Bach B29 aircraft was to carry seven canisters for deployment on Upsnot Noe 
l test, and each aircraft was to carry tan canisters for deployment cn Knctnole 
No. 1. The 2ircraft were to riy in close formation and canister deployment would 
be made from 20,000 feet above mean sea level on Upshot No. i and from 17,500 
feet store MSL cn Knothole No. 1. The two 29 aircraft were to be based at 
Xirtland Air Force Base, Albquerque, New Mexico, for the tests. Therefore, it 
was planned to perform the canister field checkout at that site. 


Because cf the limited time allowed 2+ Bendix Pacific for prepering the 
canieters for tne test and tecause of the limited number cf usable canister 
components remaining frcmu previous tests, i$ was not possible to provide spars 
inecrimented canisters for the Upshot—Enotholie tests. 


The teiemetered data from the airberns canisters sere to be recetved and 
racorded by the receiving stations fabricated by Bendix Pacific Division for thse 
Air Feree mder Contract No. AP 19(222)=159. 
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3. Telenetering Traiiers 


It was planned to raconvert the receiving stations in trailere Nu. 1 and é 
so that each trailer would recsive eight RF chammelis each modulated with three 
subcarrier channels. (These two trailers were previously modified specifically 
for Operation Ivy so that each trailer would receive six RF channels, each 
modulated by four subcarrier channels.) In addition it was planned to use 
trailer No. 3 with its six receiving stations and trailer Noe 4 with its photo- 
graphic darkroom and maintenance space. The four PR-95K gascline engine driven 


generator units were to be used 25 sources of power for the electronic sjuiprent 
in the four trailers, 
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SECTION IIT 
PREPARATION OF TELEMETERSNG EQUIDMENT 


le Airborne Telemetering Canisters 


A total of thirty-five canis:ers which were criginally fabricated uder 
contract No. AF 19(122)<b59 were rerorked and rs=inetrumented for use in Upshot~ 
Knothole tests. Howsver, one canister was modified at the request of Cambridge 
Research Center to be uced age a display device. #s a result the number of tele- 
metering canistars svpplied for use in the tests was thirty-four. 


Pach of the tairty-four canisters was instrumented to obtain two measure-~ 
rents cf blast weve overpressure an? a measuremen! of prasuuxe altitude, In 
addivion te the three primary measurements above maacirements rere elso io Ls 
obteiiisd of canister deployment time referenced t> daetenstics: tim and op.aing 
tine cf the suspension parachutes. Each canister contained % ¢:.2 parachute 
system consisting of a six foot ribbon type drag chute and a cpecir) twenty— 
eight iscot suspension chute, and a parachute release svstem. Tre «wag chnutag 
were tc be opened following releaes -* the canisters from ths aircra™ by means 
of statis lines attached to ths aircraft. The suspension chutes wees te be de- 
plcyed by xotox driven timing switches in the canisters, wich sere preset for 
various timss aiver release, 20 that the canisters would be in the ascired poai~ 
tions at the expected arrival time of the blast wave. Tables < and II show the 
‘pertinent instrumentation data for the Upshot~Knothole-.canisters. 


The thirty-four telemetering canisters, Bendix drawing Y17611, were assembled 
and instrumented at BAC/PDDL between 1 January 1953 and 1 March. TYF-9 and TTP~Xi7 
pressure pickups with ranges designated by Air Force Cambridze Research Center, 
and Y1i,97 altimeters with ranges determined by the deployment altitude wers cali- 
brated and installed in the canisters. Blast switch ranges ware established at 
G.1 psi for all canisters sxcant those having pressurys pickup ranges of Geli psi, 
these canisters hed blast exitch ranges of C.07 psie Taties TIX snd I¥ show 


the specific instmmentation date for 211 canisters used in Upehct—Knothole. 


A new antenna was designed for the Upshot-Knothole canisterr. This antennas 
was a modification of the antenna used on Ivy canisters. Figure 1 shows the 
compietel- assembled antenna. Because of a minor change in the physical dimen- 
sions of the tubing leading from the pressure probe, through the antenna to the 
pressurs pickups it was neceesary to re-establisn the damping orifice sises. 

This was accomplished t-- applying a shock pressure to tiie entire system and re~ 
cording the response of tne system through the portable receiving stctione 
maximum damping of pickup ring with 2 minimua efrect on pickup response. Tavie V 
shows the damping orifice size ueed for the various ranges of pressure pickups, 
After pickup installation was complisted the canisters were given a complete alsc- 
trical checkout, which included a check of the pressure measuring system. On 20 
March 1953, the canistere and canister checkcut test equipment, including the 
portable receiving stations, wers shipped to Kirtland Jiir Forcs Base. Figure 2 
shows a completely assembled canister. 
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TABIE J 


PICKUF DATA - UPSHOT NO. CANISTERS 


Canister Array High Range Low Rany= Altimeter 
Sere No, Position Press. Pickup Press. Pickup Range __ 

h 1 25 pat + 2 pai 12.5 = 29.9 in Hg 
15 2 +5 pat + 2? pai 12.5 = 2929 in Hg 
20 5 25 pai * 2 psi 12.5 - 29.9 in Hg 
36 L & 2 psi a2 1 pet 12.5 ~ 29.9 in Hg 
37 5 22 psi 21 psi 12.5 - 2.9 in Hg 
50 6 % 3 psi %e7 pai 12.5 = 29.9 in tg 
52 ? He7 ped tel par 12.5 = 29.9 in Hg 
b2 & £5 psi t 2 pei 12.5 = 2929 in Hg 
53 9 25 pei + 2 psi 12.5 — 29.9 in Hg 
55 10 25 pai + 2 pai 12.5 = 2969 in Hg 
56 pRe t 2 peli t 1 psi 12.5 o 29.49 in Hg 
58 13 +1 psi +-7 psi 12.5 = 29.9 in Hg 
50 Wy %o7 psi Beli psi 12.5 - 29.9 in Hg 

TABLE IJ. 
PICKUP DATA — KNOTHOIE NO. 1 CANISTERS 
Canister Array High Range _ Low Range Altimeter 
Ser. No. Position Press. Pickup Press. Pickup Renge 

64 1 £5 psi + 2 pai 13675 = 2969 in Hg 
Si 2 t 2 psi x1 psi 13.75 = 29.9 in Hg 
65 3 t5 psi & 2 psi 13675 = 2909 Hg 
66 L + 2 pai 21 psi 13-75 ~ 29.9 in Hg 
67 5 z 2 psi t1 pai -13075 = 2909 in He 
66 6 + 2 psi £ i vai 13-75 = 29.9 in He 
69 7 + 2 pst tl psi 13075 ~ 2969 in Hg 
70 3) ti psi te7 pol W30e7s — 29.9 in Hg 
73 C4 x1 psi te7 psi 13675 = 29.9 in Mg 
7s 10 #1 pei te? pal 13075 - 29.9 in Hg 
77 ll 25 pat & 2 psi 13075 — 2569 in Hg 
75 12 £10 si &5 psi 13.75 = 2909 in Kz 
78 13 25 pat + 2 psi 12675 = 2929 in Bg 
79 VU; 2 2 pai tlpsi 13675 = 2969 in He 
80 a) t 2 psi 1 psi 13075 - 29.9 in Hg 
8% 16 3 2 psi +1 psi 13.75 — 2909 in Hg 
es 17 + 2 psi +1 pst 13.75 = 29.9 in Hg 
86 18 +1 psi te7 psi 13075 = 2909 in Hg 
87 is +1 psi $.7 pai 13075 = 29.9 in Hg 
88 20 21 pst 2.7 psd 13075 ~ 29.9 in He 
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PRESSURE FROEE CRIFICS DIAMETERS 


High Rang's 


Press. Pickup 


UPSHOT NO, 4 ~ CANISTER BCMB RAY POSITIONS 


low Range 


Press, Pickup 


TABLE iV 


A/c 35 «Nos 2 
Canister 

Drop Tine Array Position Ser. No. 

H-i29 sacs. 1 h 

H-113 secs, 2 15 

H-105 secs. 3 26 

H ~95 secs. 36 

H ~79 secs. 5 37 

H -52 secse 6 50 

H +18 seca. 7 51 

a/c 253 ~- Noo 2 
Canister 

Drop Time Array Position Ssr. Ns. 

ti-129 secs. 8 52 

d-113 secs. 9 53 

W105 secs. ba) 55 

H -95 secs, i 5& 

H ~79 secs. 2 57 

HK 52 secse 13 SB 

H +18 secs. ly 59 

mot. es 
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Pressure Probe 
Orifice Diemeter 


ol16 . 


062 
.%2 
2062 
052 


Rear Bomb 
Bay Position 
lower Right 


LowsT Left. 

aud Up Right 
end Up Left 
3rd Up Right 
Lowsr Center 
tn Up Right 


Raar Borab 
Bay Posstion 


Leowar Right 
Lower Laft 
énd Up Right 
énd Up Left 
3rd Up Right 
Tower Center 
kth Up Right 


Intervalometer 
Setting 


a p (No. 1 Drop) 
+18 secs. 
+ 2h secse 
> 34 S8CBe 
+ 50 secs. 
+ 77 secse 
+17 secs. 


Pe Pe 


intervalomater 
Setting 


w J (No. 8 Drop) 
+ 18 secae 
+ 2h sece. 
+ 3 secs. 
+ L-{9) 8ACB. 
+ 77 secs. 
+17 soca. 
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Criginai Instrumentation 
Low Can. Ser. array 


Vane Sere Array 
Noe Position 
61 iL 
64 2 
75 Dn 
77 12 


High 
Range 


20 psi 
25 psi 
210 psi 
+5 pet 


Range 


45 pat 
22 psi 
45 pat 
x2 pai 


Noe 


Modified Instrusentation 


ate 


Pos:.tion 


High 
Range 


2 2 pst 
&5 pal 
#10 pai 
aS psi 


low 

Range 
#1 psi 
42 psi 
a5 psi 
22 psi 
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Assembled Antsnna 


Figure 1 
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Assemb.ed Canister 
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2e ‘Telemetering Receiving Stations 


The twenty-two telemetering receiving staticis which were originally fabri- 
cated and installed in three type X-35 trailers under contract No. AF 19(122)-455 
wexs given a complete overhaul in preparation for Upshot-Knothole. The stations 
in trailers No. ). and No. © were reconverted from four subcarrier channisi statiors 
to three subcarrier chanel] stetions. All receivers were realigved, all subcarrier 
discriminators were thoroughly serviced and modified to reduce 66 cps pickup, and 
all gelvarometars were checked, Esch station was given a complete operational 
chezke New telemeterinz receiving antsnnze for the trailers were designed and 
fabricated, Tho new antennas were more rigid than tha type formerly ussd and were 
constructed so that they could te sasily disassembled and transported. Figure 3 
uhowas an assambled antenna of the new design, and Figure shows four disassembled 
antennas stored in 4 trailer. 


Because the exterior finishes cf trailers Nog. 1, 2 and , uged on Operation 


vy, were badly weather beaten, the trailers were thoroughly cleaned , sandblasted 
and repainted. 


fhe four gasoline engine drivan generator mits, PE-95K's, supplied as . 
Government Furnished Equipment under the previous contract were given a complete 


mechanical and slectrical overhaul in preparation for their uss on Upshot= 
Knothoile. 


On 17 March 1953 one telemetering trailer and its assceiated power unit was 
pulled to the test site by the AF trucketractor. On 20 March the remaining three 


trailers and power units were towed to the tees site, one by the AP truck-tractor, 
the other two by rented tractors. 


3e Intervaloneters 


Of the six intervalometers, wiich wer- designed and fabricated under contract 
No. AF 19(122)=-459 to provide precision timing of canister release frum the aix~ 


: ms z eter ; i 
cra, four wore serviced’ and reconditioned at BAC/POMYL for use on Unehot—Knothole. 


1G a 
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Figure 3 Assembled Antenna, New Design 
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SECTION IV 


TEIEMETERING PARTICIPATION - UPSHOT NO. & 
le Fre-Test Activities - Receiving Stavion= 


Gn 21 March at the Nevada Proving Grounds work was begrn to move the four 
receiving station trailers from Camp Marcury to the operational site at Yusca 
Flats. 411 four trailers were moved to the forward area and by 23 March all 
trailers were located at the Yucca Flat site and work was underway to prepare 
them far the test. Since ths trailers were to be located at the site previously 
used during the Tmblar-Snanper tests, power from the base wes available for pre~ 
test checkout and operation of the equipment. By 27 Merch, 412 sisiicn checkouts 
were completed including antenna pattern checke and tne receiving stations were 
ready for participation in a practice mission scheduled for 28 Marche 


2. Pre-Test Activities - Airhorne Canisters 


The thirty-fscur canisters and caniater test equipment wers delivered to 
Kirtland Air Force Base on 23 Merch 1953, and the equipment wae taken to the 
work area. Although vroper facilities had not yeu Desa pruviczed, canister checke 
out was bagun on 24 March. A411 batteries were charged, checke mere begun on the 
sequencs timers, and the subcarric> oscillator frequencies and output voltages 
were checked and readjusted rhen necessary. 


3. Fractice Missicn 


& 8eF16G ui practice missions were scheduled pricr to the dress rehearsal. 
io afford experience for the SCR-S6k radar crews in guiding the B-<> drop sir 
craft over the target area. It was decided that three telemetering canistera 
would be carried by the B-29's on the first practice mission scheduled for 28 
March 99 that en overail performance check could be made of the telemetry. On 
27 March thrae canisters, Serisi ‘os. 37, 51 and 56, were loaded into the aft 
bomb bay of aircraft 035 for participation in the practic: sissisn. The receiv— 
ine ate‘tone were manned on 23 March at 0330 hours in preraration for the practices 
mission. Good telemetering signals were received at a1 stations, ani the reoords 
wade indicated that both the 2zirborne and ground etuipment functioned properiye 
Upon return of aircraft 035 to Kirtland Jir Fores Base the canisters were removed 
from the bomb bay and taken to the worl, area «nere the batieriss were removed ani 
charged. Aircraft &63 srrived at Kirtlend air Force Base on 28 March 1953 with 
twenty-two nerachute packs for the canisters. 


be Dress Rehearsal 


The Unshot No. dress rehearzai waa scheduled for 3 April 1953. Onl 
April the four intervalometers which hed been reworked at Bendix arrived at 
Kirtland. On 2 April the four intervalometers wore installed in the two air 
craft by the Bendix engineer who had gona to Kirtland for that purpose. wr 
installation, the four intervelometers and the aircraft cenistec releass wiring 
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were thoroughly checked aad found to ce operating satisfactorily. Insteilation 
of parachutes in ten of the fourtssn canisters to be deployed on Upshot No. & 
war completed. The chutes ssxs not installad in the four canisters tc be flown 
for the dress renearsal to facilitate handlirg the canisters for the dress re~ 
hearsal. Op the arternoon of 2 April canisters No. 37 end Ho. 55 were loaded 
into aft bomb bay positions 1 amt 2 of aireraft 025, and canisters No. 50 and 
Noe 51 were similarly iouwied in aircraft 863. Beesuse ef the confusion wbich 
existed in tne b-29's and at the teliemetering receiving stations rexulting from 
inadequate time checks, records were obteined from only two of the four canisters 
used in the test. Hewever, at approximately H-io minutes signals were received 
from all Zour cenistere and were monitored visualiy and were reported to bs 
aatisfactary. 


4a a# reault of the dress rehsarsal i+ was apparent that mcre reliable and 
understzndabis time warnings would be required on ths +5500 day. 


At the completion of the dreas rehearsal the canisters were -smovsd fram 
the aircraft borb bays and returned to the work area. The batteries were re= 
moved from the four canieters and charged. Transmitter Serial Fo. B-19 was 
rezoved from canister No. 50 because of marginal operation and was replaced by 


VGe Beclie 


On April and 5 April the parachutes were installed in the Zour canisters 
flow on the dress rehearsal. Ali canisters wre given : final telenetering checks 
and betteries were installed in preparation for Upshot No. 4 Teste 


At the Nevada Proving Grounds final preparations were made in the receiving 
stations for the test. 411 the receiving and recording equipment was thoroughly 
checked for operational performance and relia’ Ality. 


Se Upsnot No. \ Test 


On the afternoon of 5 April at approximately 4-18 hours, canteen loading 
in aircraft 035 and 663 was begun. Seven canistere were loaded in the ait bomb 
bays of each of the tare Sirors& as shom by Table IV. The static lines were 


avvacned arm ALSpSciad, Lanyesie seatchse wos yd and inspected, ana the RY 


ouiput of each transmitter was checked om cxternal power with an AF field 


strength meter. At epproximately He hours on 6 April the two B-29 aizcraft 
were airborne enroute to the test site. 


The telemetering receiving stations were manned by all persompi at 2 
hours in preparation for the test. Complete station checkoyt was performed 
prior to tha drop to insure opti2zum performance » and all ewscarrier discrimina- 
torz were calibrated. Sincs only fourteen of the twenty-two recoiving stations 
were reguired tc receive and reccrd the canister dats, the re=eining eight 
stations were utilized as "back-ups", 
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At H-107.3 seconds aircraft 035 deployed canister Noe % in array position i 
and at H-i09.73 seconds aircraft &53 deployed canister No. 52 in array positiin 
Canister deployment was approximately 20 seconds late in relation to H time which 
was planned to occur 2st 0730 hourse H time actually occurred approximately 26 
gseonds early. Array position No. 7 canister was reloased before No. 6 due to 
an apparent malfunction of the aircraft release syste. 


mast. 9% 


mately U-8 minutes when they were turned on internal pore: while still in tie 
aircraft bomb bays. Recording was initiated at all receiving stations at F-3 
minutes and was continued until] the RF signals were lost at impact. Although 
overpressure data were received from all fourteen canisters deployed, the prea 
sure “aplitudes were very low because of the drop time discrepancies between 
the canister depicyment aircraft end the weapon drop aircraft, Fressure altig 


tude data were crmtinuously recorded from all fourteen canisters from a tine 
pricr to depluynent to impact. 


Signals were received from 211 fourteen telemetering canisters at approxi- 


Processing of the telewetering records was begum immediately following re~ 
entry to the area at approximately 1300 hours on 6 April. Trailer Fo. 1 was 
sscured and moved to the Frenchman's Flat site later the same day in preparation 
for participation in Knethole Ne. 2. By 10 April the primary set of records had 
been processed and aii four telemetering trailers and rewer units had been moved 
to the site at Frenchman's Flat and checked out. All Bendiz personne: returned 
to Burbank ser this test. 
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TECTICH V 
TSLSNATSRING PARTICIPATION - KHOTHOLS NO. 1 
le Pre-Tost Activities — Receiving Scations 


Fy 28 April all receiving station personnel had returned to the Mevads 
Proving Grounds to complete preparations of thes receiving stetions for partici-~ 
pation in Krothcle No. 1. 


2. Pre-Test Activities — Airbarne Canisters 


Bendix and Air Force personnel returned to Kirtland Air Force Base and began 4 
checkout work on the canisters on 27 April. Because the telemetered data rrom ; 
Upahot Ko. i showed the ach stem to ba located a greater distance fron gremd a 
zero than was expecied it was desided to nodify the arrep pactiern originally 2 
planned for use in the test. As a result of this modification, it was nrcessary s 
to change tha ranges of the pressure pickups in several of the Inothole Ho. 1 4 
canisters. 4 


The inatrumentation shaages were 2ccomplisned by utilising the spare pressure 
pickups shich had besn provided. Since the spares vere depleted by thie weage, 
pressnre pickaps having the same ranges as the gares that wera used were reeceed 
fron four canisters (Serial iios. , 20, 5¢ and 55) which had been recovered from ‘ 
the Upsho?; Ho. test. These units were returned to Bendix for a e=libration 
check End were sent to Kirtland as spares. The sequence timers in the form can- 


ia*ters were £120 removed and sent to Kirtlend Air Forces Base to be used as 3 
additional spares. 


Table V shows the canister instrmmentation changes resulting from the errey { 
modification. H 


iy 26 April the inatrumentation chances nad been accomplished and the : 
sequence timers in all caslaters were resev to accomodate the new array pattern.. 
Four conisters, Ssrial Nos, 65, 68, 79, and 88, wwe checked ont and loaded 
edours alrursit U5> foc & PFrécticse mission +5 So held on 20 Aprdd. Adverse? 
ae not paricipate in the practice mission because of a defective turbo 
a e 


30 «Practice Mission 


Aircraft 035 flew the practice mission on 30 April for the primary purpose 
of obtaining more expericnce fcr ths air crews and Siw-56), radar guidance crews 
in positioning the aircraft for canister deployment. Telesetering participsted 
Zor the purpose of obtaining en overall performance check of the systen prior 
to the dregs rehearsal which was scheduled for | May. The receiving stations 
were manned at 0500 hours for the practice mission. 
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Goce. gignals were received and recorded from all four airborne telumetering 
canistwre. Examination of the talemevsring recordings showed that the xsecsiving 
stations and the canisters functioned properly, ami that the overall telemetering 
aystem was ready for tne cress rouvarsvie 


le Drees Heneares} — Xuothole No. 1 


The overall program dress rehearsal for all participents in Knothoie Ho. i 
test at Frenchman’s Flat wes held on Ney ss scheduled. .It wes planned to drop 
a high explosive charge to simulate the atomic explosion. The same four canisters, 
Serial Nos. 65, 68, 79, anc 6&3, which werw used on tne practice mission were flow 
on the dress rehearsal. The receiving statious wore manned at H-5 houre as schid~ 
uled, and the dress rehesrsai proceeded according to the onarational plan: Caenis- 
ters were turned on in the to sirsrarft at H-8 minutes. The signels were received 
and recorded by the receiving sistions Zrom H-l) minutes until n+2 munutes. St 
approximately H+20 seconds the weapon sircors?t cslied 2 "NC GO® dna ts weacon 
release difficuities. The weapon aircraft sade two mors runs owr the target 
area in An attempt to release the HE bomb, bet cnccuntered the same releass dif= 
ficulties, Telemetering did not participate in the aecond and third runs, 


Aer return of the two B-29 aircraft to Kirtland Air Force Base, the four 
canisters were romoved frog the aircraft and were prepared for the fins: teste 
The four intervalometers in the two aircraft were again checked for preoor rae 
lease sequence and timing accuracy after the dress nihearsal. ane were found to 
be operating satisfactoriiy. Parachute installation in the Encthole No. 1 
canisters was completed on y May. 


Examination of the telemeter recordings made during the dress rehearsal 
after they had been precessed revealed tnat the receiving stationg and canisters 
functioned properly indicating that the telemeter system was ready for the tost. 


As a result of the failure of the strike aircraft tc release the weapon 
as scheduled on the cress rehearsal, an emergency plan was devised for canisier 
release on the day cf the actual test =hich was to be used if a "NO UO° was 


aetlad Wwe the etwilea aluawe welam 62 weltnees af 219 ha nani abnas re swan 
Vr e y weew Ww YO 4 Se we we wy rw awe ww @vawerwye we oe vim we Vee wD msaw roe 


was to stop canister deplorvment as soon as the *NO GO" was called. Qn the next 
pass over the target area the remaining canisters were to bu deployed at equal, 
tims intervals from abeam of ground aero te 100 seconds west of ground zero. 
The telemetering reviving stations were te stop recording upon the ®NO GO® 
eignal, ami were tc re-initiata recording procedures at H- minutes preceding 
the re-ertsbiiahed H ‘our. It was realised that shovld the strike aircraft 
call « "NO G0" after H-43 seconds telemeter datu could not he obtaired es ali 
caristers would have been deployed and would hiive reached the ground before 
snotner pattern over the target area could be executed, 


Following vie dress rehegrsal, xinal preparations were made on the twerty 
canisters 2% Kirtland Air Porce bese anc vn ithe ressiving stations at Frenchzan's 
Plat for thea Knothcle test. . 
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5e KEnothole No. 1 Test 


Knothole Ne, 1 ras scheduled for 0830 hours PDT on 7 May 1953. Hswever, 
because of inclemert weather at the test site, the test was postponed 2) houra. 
Prior to the postponement, temnty canisters were icaded into the aft bomb bays 
of B29 aircrart 035 and 863 at Kirtland Air Force Bass. Tables YI shows loading 
positions and cther pertinent data, After the canisters were loaded in the Sab 
bays al]. static lines were attsched, lanyard switches wevs armea and checke<, and 
the RF output of each canisver was given a final check. The canistsrs were left 
in the aircraysi after the delay was annowiced and on 7 Muy the internal batteries 
of all canisters were placed on trickle charges. On the zane day ths RF outputs 
of all canisters were again checked and found to be satisfactory. 


Aircraft 035 left Kirtland Air Vorce Base at 000, and aircraft 863 left at 
Cus for the test site on 5 May. 


The receiving stations, iocated approximately seven miler sauth of GZ, ware 
manned 2+ approximately 0330 or H-5S hours. The operation procveded scserding to 
yan and signals were received from the canisters in the aircraft bomb bays at 
approxirately H-S minutes, At H-1)5.31 seconds, aircraft 663 began canister de- 
ployment, snc dsploymant of the firet canister from aircraft 035 sccurred at 
H-~138.7& secont3. Array position No. 10 canister was deployed approximately 45 
seconds late free sixcraft 863. This canister zas intentionally not deployed 
as the air crew thought a *NO GO® had bean called by the weapon eimcraft, and 
the bomb bay doors were close in praparation 2sr ancther zrn, However, as secn 
as the misunderstanding was corrected the bomb bay deors mre re-opered and the 
canister was deployed at H+5 seconds. Tne receiving sistion recorders ‘sere 
started at Het minutes. Limiting signals were received from el) 20 canisters 
from dGeplcyment to impact. Gced overpressure data were rsceived frm each of 
the twenty canisters, and pressure altitudes data were continnously; rsenrisd fron 
all canisters from a time pricr to denlnoyment to impact. 


Processing of the tclemétering recerds was begun immediavsly following re- 
eutry to the area at approximately H+2 hours. Trailex No. 2 end three PE~95K 
power units were removed to Camp Mercury in pranaration for the return +o 
Bendixe By iS May 222 personnel fed retvurnsda to sendix frem pon Airtiand Air 
Force Base and Msarcury. All equipment, including the recovered capisters, was 
returned to Burbenk by 18 Mays 
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TABLE V1 
KNOTHOIE NO, 1 = CANISTER BOME PAY POSITIONS 
a/C__035 - Laad -Nowl 
Cenister Rear Bomb Intervalometer 
Drop Time Array Position Ser. Noe Bay Pesition setting 
H-161.0 u 7 Bottom Right Dy = 9 (No. 11 Drep) 
H-152.0 12 75 Devcom Loft ty = + 9 sect. 
H-136.0 13 78 2nd Up Right Dy = + 25 sects 
H-118.0 4 79 Qnd Up Left = Dy aa + 43 2686 
H-100.0 15 80 3rd Up Right 0D, = ¢ 6l.secs. . 
H ~81.6 16 8h, Bottom Center Dy = + 79eh secee | 
H -72.0 17 85 hth Up Richt Dy, « % 8900 secs. 
H -6).3; 18 66 Upper Conter 1 = + 96.6 secs. 
H 550i i9 87 3rd Up left Dy = *20h06 secs. 
E -46.5 20 88 4th Up Left Dy = 4112.5 sess. 
A/c 863 =. No, 2 
Canister Rear Bomb Intervaloneter 
Drop Time Array Positisa Sar, No. Bay Position Setting 
; H-1h300 ae 64 Bottom Right Dp « # (No. 1 Drop) 
H-132.0 2 61 Bottom Left Po w +1). secs. 
H-12165 2 65 2nd Up Right Do » + 21.5 secs. 
H-106.0 h 66 2nd Up left Do » + 37 secs. 
y ~3O.0 8 67 3rd Up Right Do m + 53 secs. 
H +7420 6 68 Bottom Center Do = * OF secs. 
H ~67.20 z 69 kth Up Right To w + 76 secs. 
H ~59.0 8 70 Upper Center Do « + bk seca. 
H -51.0 9 73 3rd Up left Dp # + 92 secs. 
H 4360 10 7h lth Up Left Dz = +100 secs. 
= 19 « 
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S&CTION VI 
SULTS 


1. Upehot Noe 4 


Overpressure measurments were received from all of the fourteen canisters 
deployed on Upshot No. 4k. Pressure altitude data were recordsd continuously 
from the fourteen canisters from # time pricr to deployment witil impact. In- 
formation obtained from the telemetered records using standard Gata reduation 
procedures is shown in Tables VII and VIII. Additional dats ef ovarpressure, 
sltitude and signal strength will bs found in the Appendices. 


Deployment of the six fcot drag chutes and the twenty-eight foot suspension 
shutas appeared toe be normal in ali cases. 


All canisters were recovered with the excention of those of array positisns 
& and 9. No major blast of tnermel damage wan apparent on the recovered units. 
Yeveral of the twenty-sight foot chutes on recovered canisters showsd a slight 
amount of therma:. dsmaga., None of the chutes were ourned to the extent that 
performance was impaired, howevsr. 


Canister~ in array positions i through 7, deployed from air-raft 035, were 
released an average of 21.6 seconds late in ssfsronce to detonation tims. Those 
in array positions 8 tarough 1) were deployed by aircraft 863 an sverage of 
19.17 seconds late. Table “£ shows istividuel canister deployment times. Carn= 
ieters in array positions 6 sad SPs Gepicyed in FoTerse sequence. The cause 
for this was not determined as a series of checks «on rsleaze seauence after ths 
test revealed no malfunction of the intervalosstar and eiroraft release system. 
Because of late deployment all canisters were approximately 65™ feet beyond 
tneir Gesizsd positions, which resulted in macvrensnts of lower amplitude over- 
pressures than wa: expected. Tabie X shows the accuraciss of the inter valacters 
used in canists> deployaent. 


J 


dl 


The overpresaure measurements obtained by canister No. 50 in array position 
6 were made while tic canister was falling on the drac chute. As @ resul’ a 
differential pressure existed between thse reference tank and aubient rressure 
av sicckwave crrival time. Since the measured overpressure plus the existing 


a = 


aifrarential pressure did not exceed tha pickup ranges ths moasurement was 
etili reliable. 


4 simiisr differential pressure sxisted at chock wave arrival tise in 
eenisser 51, array position 7. ihiz was apperently caused by a restricted 
Gelay line as the canister had been suspended on the large chute for a auf 
ficient length cof tine for the refersnca chamber pressure to equalize. As 
in the case of array position 6 the summation of the difforential pressurs 
and sverpressure did not exceed the rangae of the pickups. Table XI illustrates 
the accuracies of the overpressure measurancnis obtsined. 
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TABLE IX 


CANISTER DEPLOYMENT — UPSHOT NO. 


Array Desired Actual 
Position Aircraft Deployment Time Deployment Yime Difference 
1 035 H-129.0 H-107 -30 21.27 
2 035 Bm113 20 He 91.16 21.84 
3 035 H~105 0 H= 83.48 21.52 
4 035 He $5.0 q~ 73052 21.248 
5 035 H- 79.0 He S7olily 21,56 
6 ae He 3200 H+ 39675 21.07% 
7 O35 H+ 18.6 H= 30.935 gel ee 
: 21,60 Average 
8 863 H-129.0 H-109.73 19227 
9 863 H-113.0 H~ 93281 Wel) 
10 863 H-i05.0 H~ 85.93 19.07 
n 863 H= 9506 H~ 75-61 1939 
12 863 He 7920 ne 59292 19,05 
13 863 He 52,0 He 325k 19.L6 
Bi 663 H+ 18.6 K+ 36.76 18.78 


ALS “times are in seconds referenced to detonzticn time. 
# Referenced to Xo. 7 deple ment time. 
## Referenced to Woe 6 deployment time. 
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TABLE X—a 
INTERVALOMETER ACCURACIES ~ UPSICT NO. 4 


A/c _ 035 


array Intervalonmeter Actual, 
Fositions Setting Deployzsnt Time Difference 


1 he O Di ww O ~ 

2 Dy + 16 Dy + 16.1, ol 
3 hb + 2h Ih + 23.82 018 
4 Dy + 3 m+ 33.78 o22 
5 Dy + 50 Di + 49.86 ol 
6 D * 77 Dy + 76.37% 063 
7 D, *1i7 Dy +147..05%# 205 

BIg 863 

8 D2 e O De e QO -. 

9 Dz + 16 D2 + 15.92 208 
vi De + 3h Dz + 3he12 oiz 
12 De + 50 De + ly.82 215 
13 De + 77 2+ 77.19 09 
2: Dz +147 Do +346.52 39 


All times in seconds referenced to Dy) = O ant Do = Ue 
* Refersnced to No. 7 deployment time. 
++ Referenced to No, 6 deployment time. 
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Sscurity Informetion AFSWP-225 
TABLE X=—b 


SEQUENCE TIMER ACCURACIES = UPSHOT NO. 


Desired Actual Dasired Actual 
arroy Snell Sra Dif- % Arming Arming Dif-  &% 
Position Chuto Tims Chutes Tim: ference Errer Time Tima ference Error. 

1 8.0 2.08 208 1% 126.8 126.45 235 ~c8t 
2 11.0 11.20 220 1.81% 112,2 122.27 203 003% 
3 13.0 13.20 020 2054S 106.0 105.5% cS = HE 
i 16.9 16,25 028 120566 98.0 98,25 25 226% 
5 1700 17225 225 17% 8602 87.34 elit 1.22% 
6 22,0 22.36 336 163% 66.4 66.95 055 083% 
7 8.0 6.2h o2ks 3.00 16.0 * = oe 
a B90 Ruu3 = olt3 ss 5037K «12608 «126.93 wisi 
9 11.0 11-04 oO 036% 312.2 «121656 = 86 SS 
10 13.0 13.21. e2k 1,622 105.0 195.07 007 207% 
say 16.0 16.09 209 00% 93,0 97 63 037 230% 
12 17.0 L7 al i 22 86.2 86.66 86 538 
33 22.0 2h 005 2.05 9 033% 66h 69.92 3051 5 29h 

Wy 8.0 6 oh2 2 2 18.0 - =. 
Average ~ 2.63 Averssc - 3102 


+ All times in seconds. 
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TARIZ XJ 4 
Firat Overpressure Second Overpressure ‘ 
High Low Total High Low 
Range Range Range Range Lugs 
Array Measure- Measure- Dif- Both %* = =«Measure- Measure- Dif- sd 
Position ment ment fersnce Pickups Error ment nents ferpnce Error 3 
1 128 226 02 7 pat «lkS 20 “17 .03 2 a 
2 +20 220 000 6 ¢ 7 ypai 866008 =n 20 18 202 oak j 
3 023 «2h ol oo 7Tpsi Of 221 20 oO 7 OG 
4 017 20 0050 tt 3 pak =O 218 203 050 a 
S 12 saa <0O 80 t Spsi 0% =o 2 212 200 2000 
6 06 005 el S107 psi e295 202 203 »O1 ofy : 
7 «08 208 :00 «- #i-i psi 008 207 007 +00 200 i 
8 om 231 Ol 86+ Tpst .0% 20 322 oO o8? 
9 2h 023 i260 t OT pai (OTS? 17 «00 200 ; 
10 227 018  £ 7pat Om 1S oid .00 oO | 
D uh o26 ORs at Sei MK MR 002 3B : 
12 013 012 ol 86 ¢ 3 psi GK «ld 201 ol ’ 
33 Pi 210 00l 4e7 pst | e296 206 C0 200 
ik 08 oT ol fllpst - oO, oS o% os 
Average ~ o1 Average - .16% 


#% These figures include she erro, through the entire telemetering system including: 
data reduction. 
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Each canister war eqaipoed with a pressure cperaied switch whica was 6x- 
pected to seal the reference chamber at tne time of shock wave arrival. (See 
Figure 5). The switches instaliesd in the canister# having 40.7 and 20.4 pet 
pressure pickups wers calibrated to close at 0.07 psi, S33 others were cali- 
brated to close at a preasure of 0.1 psi. Ii, order to prevent the reference 
chaaber from being ssaled prematurely due to air turbulsnee or the buildup of 
@ pressure differential while descending or the drag chute, an arning switch 
which operated from the canister timer, was placed in series with ths pressurs= 7 
operated switch. (See Figure 6.) 


The arming switch was adjusted so that it would close approxiastely i0 sec~ 
onds prior to the expected arrival time of the shoc wave at each canister, The 
pressure switches in canisters in array positions 1, 2, 3, 4, 5, & 9, 10, 1, 3 
and 12 closed upon arrival of the blast wave. The pressure switches did net 
close at arrival time in canistere in array positions 6 and 13. The telemetered 
records showed no imlication of arming and reference chamber sesling in caniatere i 
in array positions 7 and 14. Closing of the pressure ssitches activated the 4 
SGSilig selenoid of the reference chamber and the holding relays kept the sols— 
noid operated valves closed for tha duration of the canister descent. Thare was 
mie indication fron the peak overpressure date receivez from the four canisters 3 
im @nich the reference chambers did not appear to seal that this had e detrimental 

- effect on the data. 


The altituce pickuns in each canister were vented to the atmosphere and 
measured the ambient pressurs altitude during descent. Temperature corrections 
ware applied to the pressure altitude data in order to obtain density altitude. 
Staommheric data for this purpose is shown in Mgurs 7. 


The accuracics us the sequence timers which determined the length of time 
the canisters descended on <ne irag chute wd release of the 28 foot drag chutes 
ana arming of the referen:e chamber solenoid are show in Table X, 


Telemetering channel calibration curves and data for all canisters used in 
the Upshst No- }: test are contained in Report No. DIM-26. 


The telemetering receiving stations received and recorded 100% cf the dats 


from the canisters. Duplicate oscillographic recordings were made at each re= 
cot cing position. 
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Ze Knothole No. 1 


Overprsssure measurements were received from all of tle twenty canisters in 
the Knothule No. 1 array. Pressure altitudes data were con‘;inuously recorded from 
the twenty canistars from a time pricr to release from the aircraft to impact. 
Informetion obtained from the telemetered records using standard d*ta reduction 
procedures is shown in Tables XII end XIII. Additional data cf overpressure, 
altitade, and signal strength 111 be found in the Appendicas. 


Deployment of the drag chutes by the static linss and the suspens 


by the timer and squibs cppeared to te normal in all caess. 


All canisters were recovered with the exception of ‘Serial No. 76 in array 


amma t se ~ 
position 10, Nene of the re 


the recovered canisters showed avidence of blsst or thsxmal 
damage. Although several of the suspension chutes were damaged siightiy by — 
thermal radiation, they were not damaged sufficiently to impair perfcrmancz. 


Canisters in array positions 1 throvgh 9 wers Geployed from aircraft 863 
an average of .72 seconds jate in reference to detonation time. The array 
yosition 10 canister was deployed 51.53 seconds late as axplsined previously. 
Aircraft O35 deployed canisters in array positions 11 through 20 an average of 
11.85 seconds late in reference to detonation time. Individual canister deploy— 
ment times ars shown in Table XIV. The intervaleneter in aircraft 035 was in= 


advertently startsd approximately 6 seconds late wich accounts fox the difference 
in deployment from the two aircraft which were flying wings The accuracies sf the 
intervelometsrs used to time canister releases from the two aircraft ara shown in 
Table XV. 


The cverprezsure measurements obtained by canister No. 7, in array position 
iS =>re made wrile the canister was descending on the six foot drag chute, be- 
cause of the J.ate release of the canister. As a resvlt cf the rapid rate of 
descent a differential nressure existed 


press ure sxistsd between the reference chambar and ambient 
pressure “4t shock wavs arrival time. 


a+ nemmetd tha aan 
wealth 180 VPALTGU VisD Cw 


“ince the summation of the differential pressure and the measured overpressura 
B28 2ibvated ranges of the presaure nickuns the mearurement 12 
valid, As many 4a four overpressure measurements wers ontained by 2 single canis- 
ter and as few as two, No attempt has been made by Bendix Pacific to intercret 


theue data, and overpressure measurements have been listed in Table VI in the 
sequence in which they occurred. 


Bach canister was equipped with a pressure operated switch wiich was exe 
racted to seal the reference chamber at the Line ol shock wave arrival. (See 
Figure 5.) The pressure switches iz all the Knothole No. 1 canisters were ad= 
justed to close at a pressure 0.1 psi. 
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TAHLE XIV 


CANISTER DEPLOYMENT. = KNCTHOLE NO. 1 


array fesired Actual 
Position izcraft Deployment time Depisyasnt Tims Mifference 
1 863 H-143 0 H=138 78 be2e 
2 83 H~132.0 H-i28 2h 3256 
zs 3 863 H=-121.5 H-116 292 £658 
rn 863 H-106.9 H-202..89 hell 
5 863 H- 90.0 H- 86.84 3016 
& 863 H= 7.6 H- 70.03 3017 
7 863 H- 67.0 H- €3 86 5elk 
9 ie H= oe He saet ee 
i 10 3 * He 4355 E+ ASS) Le 
ies Averages 
k 
Kk i 035: H=-161.0 H-149 932 11.65 
Pa aa 035 He25c <0 H-139.71 12.29 
3 13 035 Y~136.0 H=12h; 0)? 41.53 
| a WY 025 H-118.6 2106 629 11.71 
= 15 o35 H=100.9 H- 89,00 11.00 
: 16 035 H= 82.6 ne OFe0, 12.56 
17 035 He 72,0 H- 60.20 12.80 
= , 18 035 H= 6h H~ 52.86 11.94 
> i3 035 He 566) He ibs doy 11.96 
ra 20 035 H- 48.5 He 36.41 12.09 


All times are ir secernds referenced to dstonation times 


“% = Not included in average. 
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Array 
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Tntervalometer 


__ Setting 


Di e@ 0 


Dr 


D2 
al 
Dy, 
Dy. 
Dy 
Pre 
ob 
Dy 
Try 


De 


+ 11,0 
+ 21.5 
+ 37.0 
+ 33500 
+ 69.0 
> 76.0 
“+ 84.6 
+ F228 


#2000 


= 9 

+ 9.0 
+ 25.6 
+ 360 
+ 61.0 
+ 79 a); 
+ 89.0 
+ 96.6 
410.20 
4112.45 
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Actual 


Tepleyzeit Time Difference 


Die O 

D1 + 10,7 
vit 21.82 
Dz + 36085 
Di + 51.90 
Dy + 67.91 
Di + 74088 
D1 + 82.56 
Dr +100,00 
Dy +V:7027 
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All times in seconda referenced to Dy = 0 and Do = O 
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Average 


we Not included in average error as orror w=s homan rather than elesirc— 
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An arming switch controlled by the sequence timer in each canister was 
Dlaced in series with the pressure switch to prevent premature sealing of the 
reference chiumber. The arming switches were preset to close 10 seconds prior 
to the expssted shock wave arrival time at each canister. After arming, & 
holding relay operated to maintain the sealing solenoid in an armed condition 
after the arming switch reverted to the open position, Azming cf the reference 
chambers occurred as planned in ail canisters except these of array positions 19 
and 20, ‘The reference chambers of canisterr in array positions 1, 2, 3, h; 9, ll; 
12, 13, Vi, 15, 16, 17, end 18 closed as indicated by the telametaring records. 
The refarence chambers of canisters in array positions 5, 6, 7, 8, and 15 prebatly 
closed due tc the holding: reley éithough there was no definite indication on the 
<elometered records of this tecause the arming switch was off prior to arrival 
time, Array pesition 1° and 20 canisters did not arm and the reference chambers 
did not seal, The acvion of the delay jines through which the reference chambers 
were vented to ambient rressurs allowed an overpressure measurement to he obtained, 
however, even though the reference chambers failed to seal at shock wave arrival 
time, Accvracies of the overpressure measurements obtained are shown in Table IVI: 


The a)tituczs pickups in each canister were vented to the atmosphera and 
measured the ambient pressure altitude during canister descent. Temperature 
corrections were applied te tis pressure altitudes data in order to sbiei: true 
altitude values. Atmospheric data for this purpose is shown in Figure &. 


Accuracies of the sequence timers in the canisters which dstermined ithe time 
of lerse chute depleymsnt snd arming of the reference chamber seasling solenoid 
are ehown in Table XVII. 


Telemetering channel calibration curves and data for all canisters used in 
the Knothole No, } test are contained in Report No. DLM-26. 


The telemetersead data was received and recorded by the “wenty—two receiving 
stations. Tro stations were utilized to provide "back up" recordings for array 
position 3 and 13, One hundrse? percent coverage was obtained by the equipment 
and opsrating personnel. 


3+ Senersh 


The two ssts of overpressure measurements obtained fv'om tne thirty-four 
canisters dzployed in the two tests compare very fevorably with each other. The 
average error ror the thirty=-fovr pairs of firet overvrassure measurements was 
0.23 rercent, and fer pairs of second overpressure measurements the average error 
was 0.18 percent. The greatest error between any pair of overpressure measure~ 
mants was 1.28 percent. 


The average errcr in the opening time of the twenty-eight fcot suspension 
parachute as determined by the sequence timers was 2,16 percent. The average 
error in arming time was 1.27 percent. 


The average intervaloneter error in the two tests in timing canister re- 
lease from the aircraft was 1.27 percent. 
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TABLE XVI 
ENOTHOLS NO. 1 — PRESSURE MEASUREMENTS 
First Overpressure Second Overpressure j 
High* Lows Total High Lowe i 
Range Range Range Range Range | 
Array Maasure~ Measure Dif- Both Ze Measure- Measure- Dif~ Sn F 
Position ment ment — Terence Pickups Errer isnt ment ference Errar : 
1 105 90 ae a ec) a Ol OTE i 
2 «Th of 5 201 + 3 ol? 25] 067 206 1.0% j 
3 Piet ¢) 052 02 4 7 © oS oid 003 oflh t 
hi 229 033 raed = 2 36 2h o18 C3 050% i 
5 62> 225 «00 £ 3 e Pats) eo eOt 017% H 
6 Py49) elt ofl 3 3 ol 009 208 Ol ol TZ : 
7 eck e25 eV + 3 oifh ery 0); 000 200% 1 
8 eal 220 Al 41 67 027% 209 209 200 200k 
9 oly Pa 200 41.7 rare oO7 007 290 200% 
10 eid 329 Pre ly 41.7 1.18% or 302 mie = 
11 41030 J.027 003 + 7 021% Pete) 093 005 Pals 
12 250 093 203 2 i5 210% 035 oly 09 030% 3 
13 360 260 000 : 7 200% 035 033 002 olZ 
UW 033 339 006 £3 41.008 17 oid 201 17% 
15 037 037 000 z 3 00 = = 08 206 Ok ol? 
16 220 020 We &: t 3 000% 208 208 200 000% 
17 020 018 202 2 3 0334 = io 08 008 00 00% 
18 och 023 Lene 21.7 o29F ae 202 ot o29f 
ay 322 022 200 21.7 200% 093 003 ie.) 200% 
20 020 ya e01L 21.7 oc 003 202 Pens o2 


ez Average 


0208 Averag 


# All prassures are in psi. ‘These figures incluie the error through 
the entire telemetering system including data reductvione 


Pes ee 


BSS He ag 


“a 


Desired 
Array See 
Position Chute Tine 
1 25.0 
2 2709 
3 30.0 
4 33-0 
5 36.9 
6 3920 
7 0,0 
8 4.0 
9 430 
19 Lis .0 
1 40.0 
12 300 
a3 46.0 
Wy 49.0 
1 5320 
16 56.0 
17 58.0 
18 59.0 
19 60.0 
20 56.5 
*% ALL t3 
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SSQUENCE TIMER ACCURACIES ~ KNOTHOLE NO. 1 


Actual 
Snall 
Chute Time Difference Brrr 


25.22 


4 


Averags ~ 1.69% 


» secondite 


~~ 3 5 
Ayer. .996 


% 
Difference Erroz 
025 18% 
e 203% 
39h: o7&E 
205 eGk® 
ec 021% 
*30 235% 
03S 020% 
Pres oO1% 
305 007% 
16.65 26.85% 
o3S oltz 
02 eit 4 
ecl 016% 

209 ° 
«33 1328% 

0% ° 
oiz sae 
696 1.23% 


Average- 1.764% 
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&PFRNUia L 
CVERPRESSURE VS. TIME ~ UPSHOT NO. 4 


Fitle 


42iVaw 
— 


* Piret Gverpressure Wave, Array Poeition Nc. 1 


Second Overpressure Wave, Array Position Bo. 1 
First Overpressure Wave, Array Position No. z 
Second Ovarrressure Wave, Array Position Noe 2 
First Overnressure Gave, Array Posit:ion Noe 3 
Second Overpressurs Have, Array Position Noe 5 
First ami Second Gverprensure Wave, Array Position Noe 4 
Mirst and Second Sverpraaaure Wave, Array Position No. 5 
First ani Second Gverpresmre Wave, Array Position iio. 
Firnt and Second Gvarpressure wave, Array Position no. 7 
Mrst Overpressure Wave, Array Position No. & 
Second Overpressure Wave, Array Position No. & 
First Overnrasmira Waive, array Position Na. > 
Second Overpressure Wave, Array Fosition No. 9 

set Overpressure Fave, Array Position No. 10 
Second Overpressure Wave, Array Position No. 10 
Firat snd Sscona Overprecaure Weve, Array Position No. li 
Wrst and Second Gverpresaure Wve, Array Position Noe 12 
First and Second Overpressure Wave, Array Position No. 13 


Firat and Second Overrraemre Wave, Array Fosition Wo. ih 
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Figure 6 
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